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@ Two component developing apparatus in a printer. 

(57) A two component developing apparatus in- 
cludes a container (2a), a developing agent 
conveying means (20) for conveying a two com- 
ponent developing agent consisting of toner 
and earner to an image carrier (1) from the 
container (2a), a mixing device (21, 22) for 
mixing the toner and the carrier in a toner 
storage section (28) of the container (2a), and a 
toner supplier (25) for supplying the toner in the 
toner storage (28) into the container (2a). The 
toner supplier (25) includes a toner supplying 
rollers (26, 27) which can vary a flow of toner 
per unit time and a controller (44) for control- 
ling the supplying rollers (26, 27) on the basis of 
the detected flow of toner. The flow of toner per 
unit time at the supplying rollers (26, 27) is 
controlled on the basis of a consumption rate of 
toner. 
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BACKGROUND OF THE INVENTION 

1. Field of the Invention 

This invention relates to a two component devel- 
oping apparatus in a printer in which a toner is sup- 
plied from a toner storage unit to a developing unit 

In a printing apparatus, such as a copying ma- 
chine, a printer, or a facsimile machine and the like, 
a printing operation is conducted in such a manner 
that a static latent image is first formed on a photo- 
conductor drum by an electrophotographic system, 
then developed with a developing agent to form a vis- 
ual image, and then transferred to a common printing 
sheet. 

To develop the static latent image, a developing 
unit has been widely used. Particularly, a two compo- 
nent developing apparatus has been used in which 
two components having stable characteristics are 
used. 

In a two component developing apparatus, it is 
necessary to mix the toner with the carrier, then elec- 
trify the toner, form a magnetic brush consisting of 
the carrier and toner on a magnetic roller and develop 
the static latent image on the photoconductor drum. 
Since the toner is consumed in the developing proc- 
ess, it is necessary to supply the toner. 

In accordance with the recent requirements in 
printing techniques, i.e., a high speed printing and va- 
rious mode printing, it has been required that the to- 
ner is supplied appropriately from a low rate of print 
to a high rate of print 

2. Description of the Related Art 

A known two component developing apparatus 
comprises a toner container, a magnetic roller for con- 
veying a two component developing agent to a pho- 
toconductor drum, paddle rollers for mixing the two 
component developing agent in the container, a blade 
for controlling a thickness of the developing agent 
formed as a layer on the magnetic roller, a flow plate 
for returning the developing agent which is removed 
from the magnetic roller by the flow plate to the pad- 
dle rollers, a toner density detecting sensorfor detect- 
ing the density of toner in the container. 

The above-mentioned known two component de- 
veloping apparatus has also a toner hopper (toner 
supplying means) which comprises a toner cartridge 
containing the toner, and a toner supplying roller 
(sponge roller) for supplying the toner in the toner car- 
tridge to the container. The sponge roller has a num- 
ber of cells (holes). 

In the toner hopper, the sponge roller is rotated 
so that the toner which enters into the cells of the 
sponge roller falls down into the container and a part 
of the toner is scraped by a case of the toner hopper 
and supplied into the container. 



Such a toner supply is conducted by rotating the 
sponge roller in accordance with the output of the to- 
ner density sensor or rotating the sponge roller at a 
constant time interval. The sequence of the sponge 
5 roller, such as, the number of cells, the revolutions 
speed, the gaps between the cells, and the like are 
determined a standard amount of toner consumed at 
a standard printing rate, such as, in printing letters (for 
example, a printing rate: 4-5 % in a A4 sized printing 
10 sheet). Consequently, the toner supply flow or con- 
sumption per unit time is constant 

However, the above-mentioned conventionally 
known two component developing apparatus has the 
following drawbacks, 
is (1) Recently, it is required to print at a high print- 

ing density (i.e., rate of print) in, for example, im- 
age printing. Therefore, if a printing operation at 
a high print density (for example, 70-80 % ) is 
continued, the toner consumption per a unit time 
20 will be increased. Thus, the toner is not supplied 

enough to the container and therefore the toner 
will be sufficient, so that the print density will be 
reduced. 

(2) On the contrary, if the toner supply flow per 
25 unit time is increased, when the rate of print is 

low, the toner supply flow will be too much so that 
the non-electrified toner will increase due to the 
excess toner supply. Thus, a dark print will occur. 

30 SUMMARY OF THE INVENTION 

Accordingly, an object of the present invention is 
to provide a two component developing apparatus in 
which a stable printing density can be obtained re- 
35 gardless of a change in the rate of print. 

Another object of the present invention is to pro- 
vide a two component developing apparatus in which 
a balance between the rate of print and stability in the 
toner density can be kept to a region of high rate of 
40 print 

According to the present invention, there is pro- 
vided a two component developing apparatus in an 
image forming apparatus, said apparatus comprising 
a container, a developing agent conveying means for 
45 conveying two component developing agent including 
toner and carrier to an image carrier from the contain- 
er, mixing means for mixing the toner and the carrier 
in a toner storage section of the container, and a toner 
supplying means for supplying the toner in the toner 
50 storage into the container, characterized in that the 
toner supplying means comprises a toner supplying 
section which can vary a flow of toner per unit time 
and a controlling means for controlling the toner sup- 
plying section on the basis of the detected flow of to- 
ss ner, so that the flow of toner per unit time at the toner 
supplying section is controlled on the basis of a con- 
sumption rate of toner. 

In the present invention, the flow of toner per a 



3 



3 



EP 0 546 953 A2 



4 



unit time at the toner supplying section can be con- 
trolled on the basis of the consumption rate of toner 
in such a manner that, if the rate of print is high, the 
flow of toner is to be increased and if the rate of print 
is low, the flow of toner is to be reduced. Thus, an ex- 
cess toner supply can be avoided and the toner den- 
sity can be controlled stably from a high print rate to 
a low print rate. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a schematic view illustrating a princi- 
ple of a two component developing apparatus ac- 
cording to the present invention; 
Figure 2 is a cross-sectional view of the first em- 
bodiment of a two component developing appara- 
tus of this invention; 

Figure 3 is a perspective view illustrating a main 
part of the first embodiment; 
Figure 4 is a block diagram of the first embodi- 
ment; 

Figure 5 is a flow diagram illustrating a toner sup- 
plying process in the first embodiment; 
Figures 6(A), 6(B) and 6(C) are diagrams illustrat- 
ing operation in the first embodiment; 
Figures 7(A), 7(B), 7(C) and 7(D) illustrate a toner 
supply roller in a second embodiment of a two 
component developing apparatus of this inven- 
tion; and 

Figures 8(A) and 8(B) illustrate a toner supply roll- 
er in a third embodiment of a two component de- 
veloping apparatus of this invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Referring now to the drawings, Fig. 1 is a sche- 
matic diagram illustrating a principle of the present in- 
vention. The present invention comprises a container 
2a, a developing agent conveying means 20 for con- 
veying a two component developing agent including 
toner and carrier to an image carrier 1 from the con- 
tainer 2a, mixing means 21 and 22 formixing the toner 
and the carrier in a toner storage 28 of the container 
2a, and a toner supplying means 25 for supplying the 
toner in the toner storage 28 into the container 2a. Ac- 
cording to the present invention, the toner supplying 
means 25 comprises a toner supplying section (26 
and 27) which can vary a flow of toner per unit time 
and a controlling means 44 for controlling the toner 
supplying section (26 and 27) on the basis of the de- 
tected flow of toner, so that the flow of toner per unit 
time at the toner supplying section (26 and 27) can be 
controlled on the basis of the consumption rate of to- 
ner. 

Thus, the flow of toner per unit time at the toner 
supplying section (26 and 27) can be controlled on the 
basis of the consumption rate of toner in such a man- 



ner that, if the rate of print is high, the flow of toner is 
to be increased and, if the rate of print is low, the flow 
of toner is to be reduced. Thus, an excess toner sup- 
ply can be avoided and the toner density can be con- 
5 trolled stably from a high rate of print to low rate of 
print 

According to an embodiment of the present in- 
vention, the toner supplying section (26 and 27) com- 
prises a plurality of supply rollers 26 and 27 which can 

10 be driven independently in such a manner that the 
above-mentioned controlling means 44 selectively 
drives the supply rollers 26 and 27. 

Therefore, depending on the selection of the sup- 
ply rollers 26 and 27, the flow of toner per unit time 

15 can be controlled and thus a simple structure can be 
attained in the same sequence as the conventional 
one. 

According to another embodiment of the present 
invention, the plurality of supply rollers 26 and 27 
20 have different sized cells, respectively. Thus, the to- 
ner supply rate per unit time can easily be changed. 

The plurality of supply rollers 26 and 27 are ar- 
ranged in parallel. Thus, the toner can be uniformly 
supplied in the axial direction. Such a structure can 
25 also be attained only by adding the supply rollers. 

Contrary, the plurality of supply rollers 26 and 27 
can be arranged in series. Thus, such a structure can 
be attained only by changing the the supply roller 
without changing the structure of the developing 
30 means 2. 

According to a still another embodiment of the 
present invention, a dot counter 43 is provided for 
counting the number of print dots of video signals for 
driving a latent image forming means 11 of the image 
35 carrier 1 . Thus, the toner consumption rate can accu- 
- rately be detected, so that the toner supply rate can 
be controlled precisely. 

According to a further embodiment of the present 
invention, a toner density detecting means 29 is pro- 
40 vided for detecting the density of toner in the contain- 
er 2a and the above-mentioned controlling means 44 
determines the consumption rate of toner from the 
detected value of the toner density detecting means 
29. Thus, the consumption rate of toner can be de- 
45 tected by a simple construction and therefore the 
supply control of toner can simply be attained. 

(a) First Embodiment 

so Fig. 2 illustrates a construction of an embodiment 

of an electronic photographic printer of the pres- 
ent invention; 

Fig. 3 is a perspective view of the main part of the 
embodiment shown in Fig. 2; and Fig. 4 is a block 
55 diagram of the first embodiment of the electronic 

photographic printer. 

In these drawings, the same or corresponding 
parts are indicated by the same reference numerals 
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as those in Fig. 1. Referring now to Fig, 2, the refer- 
ence numeral 26 generally indicates a first sponge 
roller having a relatively smaller number of cells each 
having a relatively larger sized hole, for supplying a 
relatively larger amount of toner, and the reference 
numeral 27 indicates a second sponge roller having 
a relatively larger number of cells each having a rel- 
atively smaller sized hole, for supplying a relatively 
smaller amount of toner. These sponge rollers 26 and 
27 are arranged at an outlet of the toner hopper 25. 
Therefore, the toner hopper 25 has two toner supply 
ports for the first and second sponge rollers 26 and 
27, respectively. 

As shown in Fig. 3, at the side of the container 2a, 
gears 26a and 27a are mounted on shafts of the first 
and second sponge rollers 26 and 27, respectively, 
which are engaged with drive gears 41a and 42a of 
toner supply motors 41 and 42, respectively. There- 
fore, the first and second sponge rollers 26 and 27 
can be independently driven to each other by the to- 
ner supply motors 41 and 42, respectively. 

In Fig. 4, an electrification unit 10 is provided for 
charging a photoconductordrum 1. Aline exposure is 
conducted onto the photoconductor drum 1 by means 
of a laser optical system 11 in accordance with a video 
signal from a main controller (not shown), so that a 
light image is formed on the photoconductor drum 1 . 
A transfer/separation unit 12 transfers the toner im- 
age on the photoconductor drum 1 to a print sheet 
and separates the print sheet from the photoconduc- 
tor drum 1. A cleaner 13 is provided for cleaning the 
photoconductor drum 1. 

A dot-counter 43 is provided for counting the 
number of black dot signals of the video signal per 
one page. A mechanical controller 44 is constituted by 
a micro- processor, in which a process such as shown 
in Fig. 5 is conducted in such a manner that a rate of 
print is determined on the basis of the count value C 
in the dot-counter 43 and the toner supply motors 41 
and 42 are controlled and driven, so that the toner 
density is micro-controlled and also the other mech- 
anisms are controlled in accordance with the output 
of the toner density sensor 29. 

Fig. 5 is a flow chart of the toner supplying proc- 
ess of the first embodiment according to the present 
invention, and Figs. 6(A)-(C) show an operation of the 
first embodiment. 

Step (1) 

The controller 44 reads on the dot-count value C 
per one page in the dot counter 43 and compares the 
dot-count value C with a count value C1 correspond- 
ing to 30% (the rate of print). 

Step (2) 

If the dot-count value C is smaller than C1, i.e., 



the rate of print is low (lower than 30% ), a dot-count 
value C is added to the count value CO and then the 
value is compared with the count value C1. If the 
count value CO is lower than C1 , the consumption of 
5 toner is very low and, therefore, the controller 44 ad- 
vances to a step (6). 

Step (3) 

10 If the controller 44 determines that the count val- 

ue CO is larger than C1 , the toner supply motor 42 is 
driven to rotate the sponge roller 27 so that the toner 
is supplied to the container 2a at a lower flow per unit 
time and, then, the process advances to the step (6). 

15 

Step (4) 

On the other hand, in the step (1), if the dot-count 
value C is larger than C1, in a step (4), the controller 

20 44 compares the dot-count value 44 with a count val- 
ue C2 corresponding to 50 % (rate of print). If the dot- 
count value C is not more than C2, i.e., the rate of 
print is 30-50 %, the toner supply motor 41 is driven 
to rotate the sponge roller 26 so that the toner is sup- 

25 plied to the container 2a at a relatively higher flow per 
unit time and, then, the process advances to the step 
(6). 

Step (5) 

30 

If the dot-count value C is more than C2, i.e., the 
rate of print is relatively high, i.e., over 50 % , the con- 
troller 44 instructs to drive the toner supply motors 41 
and 42 to rotate the sponge rollers 26 and 27, respec- 
35 tively, so that the toner is supplied to the container 2a 
at a higher flow per unit time and, then, the process 
advances to the step (6). 

Step (6) 

40 

The controller 44 reads the detected output of to- 
ner density from the toner density sensor 29 and de- 
termines whether the toner density is appropriate or 
not. If not appropriate, the process returns to the step 

45 (3) to drive the toner supply motor 42 to rotate the 
sponge roller 27, so that the toner is supplied to the 
container 2a at a relatively lower flow per a unit time 
until the density value reaches to an appropriate val- 
ue. If appropriate, the process ends. 

so The process will now be described with reference 

to Figs. 6(A)-(C). In Fig. 6(A), the toner consumption 
per one page, A4 size, is 0.04 g if the rate of print is 
4% , 0.50 g if the rate of print is 50 % , and 1.00 g if 
the rate of print is 100% . 

55 As shown in Fig. 6(B), the sponge roller 26 has 

ten cells and the toner supply flow per a unit time is 
0.5 g/sec. On the other hand, the sponge roller 27 has 
30 cells and the toner supply flow per unit time is 0.3 
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g/sec. 

Therefore, assuming that the printing machine is 
a high speed type in which the time from start to end 
of a printing operation for one page, A4 size, is not 
more than 1 sec. As shown in Fig. 6(C), if the rate of 5 
print in a previous printing operation is more than 
50% , the toner is supplied by both the sponge rollers 
26 and 27 during the printing operation for supplying 
the toner so as to comply with the toner consumption, 
because the toner supplied by only the sponge roller 10 
26 at a toner consumption of 0.50g until the start of 
the next printing operation would not be enough. 

If the rate of print in a previous printing operation 
is not more than 30 % . i.e., if the toner consumption 
is not over 0.03g, the toner supplied by the sponge 15 
roller 27 will thus be stopped. Because, if the sponge 
roller 27 is rotated, excessive toner would probably be 
supplied. Consequently, the toner supply is control- 
led in accordance with the detected output of the to- 
ner density sensor 29 in such a manner that, if the rate 20 
of print per more than two pages becomes more than 
30% , the toner will be supplied by the sponge roller 
27. 

If the rate of print in the previous printing opera- 
tion is 30 to 50 % , i.e., if the toner consumption is in 25 
the range of 0.30 to 0.50 g, the toner is supplied by 
the sponge roller 26. 

Thus, the toner supply per unit time is changed 
in accordance with the toner consumption, i.e., the 
rate of print, in such a manner that, if the rate of print 30 
is high, the toner supply is increased so as to finish 
the supply of toner until the next printing operation 
and, if the rate of print is low, the amount of toner sup- 
plied is reduced so as to prevent an excess supply of 
toner and also to prevent a generation of "dark" print, 35 
so that the rate of print is kept constant. 

In this embodiment, since the supply rollers 26 
and 27 are used, a conventional toner hopper 25 can 
be used without making any alteration and without 
changing any printing sequences. Also, since these 40 
rollers are sponge rollers 26 and 27, the toner supply 
flow can easily be changed by merely changing the 
number of cells. 

In addition, since the sponge rollers 26 and 27 
are arranged in parallel, the construction of rollers 45 
can easily be achieved with less expensive. Also, 
since the count value from the dot-counter 43 is used, 
a precise rate of print, i.e., the toner consumption, can 
be measured. Moreover, the print density can be pre- 
cisely kept constant, since it is micro-controlled in ac- so 
cordance with the output from the toner density sen- 
sor 29. 

(b) Second Embodiment 

55 

Figs. 7(A)-7(D) illustrates a second embodiment 
of the present invention. The construction of this em- 
bodiment is substantially the same as that described 



with reference to Figs. 2 to 4. The process is also sub- 
stantially the same as that described with reference 
to Fig. 5. As shown in Fig. 7(A), this embodiment dif- 
fers from the previous embodiment in that the toner 
supply rollers 26 and 27 are arranged in series, and 
are driven by a single toner supply motor 42. 

As shown in Fig. 7(B), a drive force is transmitted 
from the toner supply motor 42 via a drive gear 42a 
thereof and a gear 27a to a shaft 27b of the sponge 
roller 27 for a small flow supply. The diameter of the 
shaft 27a is partially reduced, on which part a shaft 
26b of the sponge roller 26 for large flow supply is 
mounted. 

As shown in Figs. 7(B) and 7(C), the shaft 27b is 
provided with a drive projection 27c having an inclin- 
ation. Also, as shown in Fig. 7(C), the shaft 27b is pro- 
vided with a projection 26d and a swing arm 26c. 
Thus, as shown in Fig. 7(C), if the shaft 27b rotates 
in the clockwise direction, the swing arm 26c turns in 
the counterclockwise direction by means of the drive 
projection 27c and thus the shaft 26b does not rotate, 
but only the shaft 27b rotates, i.e., only the sponge 
roller 27 for a small flow supply rotates, so that the to- 
ner supply per unit time can be small. 

On the other hand, as shown in Fig. 7(D), if the 
shaft 27b rotates in the counterclockwise direction, 
the swing arm 26c turns in the clockwise direction by 
means of the drive projection 27c to push the projec- 
tion 26d and thus the shaft 26b rotates with the shaft 
27b, i.e., both the sponge roller 26 for a large flow 
supply and the sponge rollers 27 for a small flow sup- 
ply rotate, so that the toner supply per unit time can 
be increased. 

According to this structure, a roller drive system 
substantially the same as a conventional one can be 
used without changing the toner hopper 25 of the de- 
veloping unit 2. It is only necessary to change the roll- 
ers and set the rollers on the conventional structure 
of the printing machine. 

(c) Third Embodiment 

Figs. 8(A) and (B) illustrate a third embodiment of 
the present invention. The construction of this em- 
bodiment is substantially the same as that described 
with reference to Figs. 2 to 4. The process is also sub- 
stantially the same as that described with reference 
to Fig. 5. However, as shown in Fig. 8(A), this embodi- 
ment differs from the second embodiment in that a 
plurality of toner supply rollers 26 and 27 are alter- 
nately arranged in series. 

In this embodiment, as shown in Fig. 8(B), the 
shaft 26b of the sponge roller 26 for a large flow sup- 
ply is provided with parts which are reduced in the di- 
ameter thereof, on which parts the sponge rollers 27 
for a small flow supply and their shafts 27b are 
mounted. Also, another part of each of the shafts 27b 
is formed with a gear. 
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A drive shaft 27d is provided to drive the roller 27 
for a small flow supply. The drive shaft 27d has drive 
gears 27e which engage with gears formed on the 
shafts 27b of the rollers 27 for a small flow supply. 
Thus, if the shaft 26b is rotated, only the sponge roll- 
ers 26 for large flow supply are rotated, so that the to- 
ner supply per unit time is increased. If the shaft 27d 
is rotated, the shaft 27b of the rollers 27 for small flow 
supply is rotated by the gears 27e and therefore only 
the sponge rollers 27 for small flow supply are rotat- 
ed, so that the toner supply per unit time can be re- 
duced. 

Of course, if both the shafts 26b and 27d are ro- 
tated, both the sponge rollers 26 and 27 for small and 
large flow supplies are rotated, so that the toner sup- 
ply per unit time is further increased. 

In this embodiment, although two motors are nec- 
essary for both shafts 26b and 27d. a single motor 
may be used by applying a clutch means for selective- 
ly driving the shaft 26b or 27d. Otherwise, in the 
same manner as the second embodiment, a single 
motor may be directly connected to one of the shafts 
27d and 26b to drive the same, so that the other shaft 
26b or 27d may be driven via a clutch means. 

According to this structure, even if the rollers can 
be arranged in series or either one of the rollers 26 
or 27 is rotated, the toner can be supplied uniformly 
in the axial direction and, therefore, the toner supply 
is prevented from being uneven in the axial direction 
to prevent a change in print density in the width direc- 
tion of the printing sheet. 

(d) Other Embodiments 

In addition to the embodiments mentioned 
above, the following modifications can also be made. 

(1) In the first embodiment, although two toner 
supply motors are provided for the respective roll- 
ers as shown in Fig. 3, only one toner supply mo- 
tor may be provided to drive the respective roller 
shafts by use of a clutch means. 

(2) In the second or third embodiment, the ar- 
rangement of the sponge rollers 26 and 27 for 
small and large flow supplies may be reversed. 

(3) In the second embodiment, two toner supply 
motors may be provided for the respective rollers, 
or only one toner supply motor may be provided 
to drive the respective roller shafts by use of a 
dutch means. 

(4) In the respective embodiments, the number of 
cells may be the same for a plurality of rollers, but 
the number of rollers may be changed so as to 
change the toner supply flow per unit time. 

(5) In the embodiments, although the rate of print 
is determined by a count value of the dot counter, 
the rate of print may be determined by a change 
of the detected output of the toner density sensor. 
Otherwise, if a toner mark is used, the rate of 



print may be obtained from the output of the de- 
tected value thereof. 

(6) In the embodiments, although the image car- 
rier 1 is a photoconductor drum, the other means, 
5 on which a latent image is formed, may be used, 

such as, a dielectric body which is used in an 
electrostatic recording apparatus. 



w Claims 

1 . A two component developing apparatus in an im- 
age forming apparatus, said apparatus compris- 
ing a container (2a), a developing agent convey- 

15 ing means (20) for conveying a two component 

developing agent including toner and carrier to an 
image carrier (1) from the container (2a), mixing 
means (21, 22) for mixing the toner and the car- 
rier in a toner storage section (28) of the contain- 

20 er (2a), and a toner supplying means (25) for sup- 

plying the toner in the toner storage (28) into the 
container (2a), characterized in that the toner 
supplying means (25) comprises a toner supply- 
ing section (26, 27) which can vary a flow of toner 

25 per unit time and a controlling means (44) for con- 

trolling the toner supplying section (26, 27) on the 
basis of the detected flow of toner, so that the 
flow of toner per unit time at the toner supplying 
section (26, 27) is controlled on the basis of a 

30 consumption rate of toner. 

2. A two component developing apparatus as 
claimed in claim 1, wherein the toner supplying 
section comprises a plurality of supply rollers (26, 

35 27) which are driven independently in such a 

manner that the controlling means (44) selective- 
ly drives the supply rollers (26, 27). 

3. A two component developing apparatus as 
40 claimed in claim 2, wherein the plurality of supply 

rollers (26, 27) are driven by respective drive mo- 
tors. 

4. A two component developing apparatus as 
45 claimed in claim 3, wherein the plurality of supply 

rollers (26, 27) are driven by a single drive motor 
which selectively drives the supply rollers (26, 
27) by a clutch means. 

so 5. A two component developing apparatus as 
claimed in claim 2, wherein each of the plurality 
of supply rollers (26, 27) has a number of cells or 
holes, whose sizes are different from each of the 
supply rollers (26, 27). 

55 

6. A two component developing apparatus as 
claimed in claim 5, wherein the plurality of supply 
rollers (26, 27) are sponge rollers having different 
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sized holes or apertures. 

7. A two component developing apparatus as 
claimed in claim 2, wherein the plurality of supply 
rollers (26, 27) are arranged in parallel. 5 

8. A two component developing apparatus as 
claimed in claim 2 t wherein the plurality of supply 
rollers (26, 27) are arranged in series on a single 
axis. 10 

9. A two component developing apparatus as 
claimed in claim 8, wherein the plurality of supply 
rollers (26, 27) comprises a plurality of first supply 
rollers (26) and a plurality of second supply rollers is 
(27), each of the first and second supply rollers 

(26, 27) has a number of cells or holes, whose si- 
zes are different from each of the supply rollers 
(26, 27), and the first and second supply rollers 
(26, 27) are arranged alternately on a single axis. 20 

10. A two component developing apparatus as 
claimed in claim 9, wherein the plurality of first 
supply rollers (26) are fixedly mounted on a single 
shaft (26b) and the plurality of second supply roll- 25 
ers (27) are rotatably mounted on the shaft (26b). 

11. A two component developing apparatus as 
claimed in claim 9, wherein the second supply 
rollers (27) are fixedly secured to respective so 
gears (27b) which are engaged with drive gears 
(27e) mounted on a drive shaft (27d). 

12. A two component developing apparatus as 
claimed in claim 1, wherein a dot counter (43) is 35 
provided for counting the number of print dots of 
video signals for driving a latent image forming 
means (11) of the image carrier (1). 

13. A two component developing apparatus as 40 
claimed in claim 1, wherein a toner density de- 
tecting means (29) is provided for detecting the 
density of toner in the container (2a) and the 
above-mentioned controlling means (44) deter- 
mines the consumption rate of toner from the val- 45 
ue detected by the toner density detecting means 
(29). 
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Fig. 6(A) 
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Fig. 7(A) 
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